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Background
27
The 13-valent pneumococcal conjugate vaccine (PCV-13) was introduced in the United States in 28 2010. Using a large pediatric carriage sample collected from shortly after the introduction of 29 PCV-7 to several years after the introduction of PCV-13, we investigate alterations in the 30 composition of the pneumococcal population following the introduction of PCV-13, evaluating 31 the extent to which the post-vaccination non-vaccine type (NVT) population mirrors that from 32 prior to vaccine introduction and the effect of PCV-13 on vaccine type lineages.
33
Methods and Findings
34
Draft genome assemblies from 736 newly sequenced and 616 previously published and 7F decreased between 2007 and 2014, but no such reduction was seen for serotype 3. We 50 did, however, observe differences in the genetic composition of the pre-and post-PCV-13 51 serotype 3 population. Our isolates were collected during discrete sampling periods from a small 52 geographic area, which may limit the generalizability our findings.
53
Conclusion
54
Pneumococcal diversity increased immediately following the introduction of PCV-13, but 55 subsequently returned to pre-vaccination levels. This is reflected in the distribution of NVT 56 lineages, and, to a lesser extent, their accessory gene frequencies. As such, there may be a period 57 during which the population is particularly disrupted by vaccination before returning to a more 58 stable distribution. The persistence and shifting genetic composition of serotype 3 is a concern 59 and warrants further investigation.
60
INTRODUCTION
61
Streptococcus pneumoniae is a common bacterial colonizer of the human nasopharynx, since PCV-13 introduction, it is possible to evaluate the longer-term effects of this vaccine.
96
Here we examine population-scale genetic changes in carriage pneumococci amongst 
112
Genomic Processing
113
Draft assemblies were constructed using SPAdes v3.10 and annotated using Prokka The core genome alignment generated by Roary was used to construct a phylogeny using represents the probability that two randomly drawn isolates from a given sampling period belong 131 to different SCs, was calculated as =
, the fraction of isolates 132 in that year belonging to sequence cluster and
is a correction for finite sample size 27 .
133
Following an earlier analysis of serotype diversity in this population, Welch's t-test was used to , was similarly weighted.
143
The proportion of the population belonging to each SC and their rank order in the 144 population were determined. As diversity increases, the shape of this distribution would be 
243
To test if the persistence of serotype 3 may be related to some genetic factor, we assessed 
